In this paper, we consider the operator L generated in L 2 (R + ) by the Sturm-Liouville equation -y + q(x)y = λ 2 y, x ∈ R + = [0, ∞), and the boundary condition
Introduction
Let us consider the non-selfadjoint Sturm-Liouville operator L  generated in L  (R + ) by the differential expression l  (y) := -y + q(x)y, x ∈ R + , (.) and the boundary condition y () -hy() = , where q is a complex-valued function and h ∈ C. The spectrum and eigenfunction expansion of L  were investigated by Naimark [] . In this study, the spectrum of L  is investigated and it is shown that it is composed of the eigenvalues, a continuous spectrum, and spectral singularities. The spectral singularities are poles of the resolvent which are embedded in the continuous spectrum and are not eigenvalues. The effect of the spectral singularities in the spectral expansion of L  in terms of the principal functions has been investigated in [-] .
The spectral analysis of the non-selfadjoint operator, generated in L  (R + ) by (.) and the integral boundary condition Some problems of spectral theory of differential and other types of operators with spectral singularities were also studied in [-] .
Note that in all the above articles, the boundary conditions are independent of the spectral parameter.
In , Fulton [] , considered the Sturm-Liouville equation with one boundary condition dependent on the spectral parameter and obtained asymptotic estimates of eigenvalues or eigenfunctions. Since , one of such Sturm-Liouville equations with boundary condition dependent on the spectral parameter was discussed by a number of authors (see
Let L denote the operator generated in L  (R + ) by
where q is a complex-valued function,
Differently from other studies in the literature, the specific feature of this paper, which is one of the articles having applicability in study areas such as physics, engineering, and mathematics, is the presence of the spectral parameter not only in the Sturm-Liouville equation but also in the boundary condition for a quadratic form.
In this article, we intend to investigate eigenvalues and the spectral singularities of the L, which has a finite number of eigenvalues and spectral singularities with a finite multiplicities, if the conditions
hold, where AC(R + ) denotes the class of complex-valued absolutely continuous functions on R + .
Jost solutions and Jost functions of L
Let us suppose that
By e(x, λ), we will denote the bounded solution of (.) satisfying the condition
The solution e(x, λ) is called the Jost solution of (.). Under the condition (.), the solution e(x, λ) has the integral representation [, Chapter ]
where the function K(x, t) is the solution of the integral equation
and K(x, t) is continuously differentiable with respect to its arguments. We also have
where
where 
Eigenvalues and spectral singularities of L
We will denote the set of all eigenvalues and spectral singularities of L by σ d (L) and σ ss (L), respectively. It is evident that
where R * = R\{}.
Definition  The multiplicity of a zero of N
is called the multiplicity of the corresponding eigenvalue or spectral singularity of L. From (.) we find that, in order to investigate the quantitative properties of the eigenvalues and the spectral singularities of L, we need to discuss the quantitative properties of the zeros of N + and N -in C + and C -, respectively.
Let
Let us denote the set of all limit points of M It follows from the boundary uniqueness theorem of analytic functions that 
Now, let us suppose that 
where β ± , δ ± , ϕ ± ∈ C, and f ± ∈ L  (R + ).
Proof Using (.), (.), and (.) we have (.), where
The following result is obtained in [] :
Then from (.), (.), and (.), we get 
Using (.), (.), and the uniqueness theorems of analytic functions [], we obtain (i) and (ii).
then the operator L has a finite number of eigenvalues and spectral singularities, and each of them is of finite multiplicity.
Proof Using (.), (.), (.), (.), and (.) we find that 
From (.), we obtain
